Objective: To determine the prevalence and the associated psychological and social factors of occasional and repetitive deliberate self-harming behavior in adolescents.
forms of DSH. Suicidal behavior was strongly associated with repetitive DSH, an association that held for both subtypes of DSH. The findings also indicated that social background factors were important concomitants of occasional DSH but were not related to an increased likelihood of repetitive DSH. Symptoms of depression/anxiety and delinquent/aggressive behavior were associated with selfharming behavior in both adolescent girls and boys.
Conclusions:
The data suggest that there is a link between social factors and occasional DSH and, especially in repetitive DSH, that there is a strong association between DSH and suicidal behavior as well as DSH and emotional and behavioral problems. These findings indicate a different pathway in the development of DSH in adolescents. The results support a need to investigate the possible neurobiological underpinnings of DSH within a longitudinal model to enhance the knowledge of this poorly understood behavior.
Arch Pediatr Adolesc Med. 2007 ;161 (7) : [641] [642] [643] [644] [645] [646] [647] [648] [649] R ECENT EPIDEMIOLOGICAL studies have demonstrated high rates of deliberate selfharm (DSH) in adolescents. 1, 2 Deliberate selfharm is defined as the intentional injuring of one's body without apparent suicidal intent. 3 Repetition of DSH is also frequent in adolescents and includes a wide range of behaviors (eg, cutting and burning). Approximately 6% to 7% of school students reported having self-harmed in the previous year. 1, 2 Although DSH is serious and may precede suicide, 4, 5 few patients who deliberately self-harm are referred to professional institutions. 1 Common indicators that have been found to be associated with repeated self-harm in adolescents include personality disturbances, depression, alcohol and drug use, troubled relationships with peers and/or family members, poor school performance, and chronic psychosocial and behavioral problems. 1 There is growing evidence that DSH has become more prevalent in adolescents during the past decade and a half. 6 A high association between self-harming behavior and a diagnosis of borderline personality disorder has been shown in adult 7 as well as adolescent 8 patients. Likewise, the proportion ofyoungself-harminginpatientswithdepressive, bipolar, or substance abuse disorders has increased during the past several years. 9 High rates of DSH have been reported from 2 large school surveys using anonymous self-report questionnaires. 1, 2 At least 1 episode of DSH during the previous 12 months was reported by 6% to 7% of the surveyed 15-year-old students. Approximately twothirds of adolescents who recounted episodes of selfharm were engaged in self-injurious behavior (ie, cutting), whereas the other third reported poisoning mainly due to overdosing on medication.
1,2 Adolescent girls had significantly higher rates (3-7 times) of episodes of selfharm than adolescent boys. Both studies documented an association between a history of DSH and a broad range of psychiatric symptoms, such as low self-esteem, drug abuse, and, especially in adolescent girls, depression, anxiety, and impulsivity.
In this study, we focused on self-injurious behaviors without suicidal intent (ie, cutting and burning). Empirical data from previous clinical 10 as well as nonclinical 11 studies have revealed the following motives of adolescents who engage in DSH: to get relief from distress, to escape from a situation, and to show how desperate they are feeling. 12 Single or occasionally performed self-mutilating acts may be interpreted as time-limited testing or imitation behavior 1 during the period of adolescence, whereas repetitiously performed acts serve primarily as methods of affect regulation in the context of further psychiatric diagnoses. It may be assumed that a single episode of DSH can have a qualitatively different meaning than repeated episodes of DSH. The primary purpose of our study was to determine the prevalence of 2 different types of DSH in adolescents: occasional and repetitive. Second, we aimed to investigate the relationship between DSH and a wide range of internalizing (ie, withdrawal, somatic complaints, and anxiety/ depression), externalizing (ie, delinquency and aggression), and suicidal (ie, suicidal ideation, suicide intention, and suicide attempts) behaviors as well as social background factors and risk-taking behaviors.
METHODS

SAMPLE AND PROCEDURES
The Heidelberg School Study was used to determine the prevalence and psychological concomitants of self-destructive behavior and other forms of risk behavior in adolescents. Enrollment in this study took place in cooperation with the Heidelberg Public Health Service between October 2004 and January 2005. The primary sampling pool included all schools that had a ninth grade in the Rhein-Neckar district. This area is typical for geographically mixed populations in Germany and is representative of the distribution of types of schools and parental socioeconomic statuses. 13 The German school system consists of 4 school types characterized by the academic ability of the students and different types of graduation: Gymnasium, 8 years of school after 4 years of elementary school, terminating with the general qualification for university entrance; Realschule, 6 years of school after 4 years of elementary school, terminating with a secondary-school level-I certificate; Hauptschule, 9 years of elementary school; and Fö rderschule, a school for special educational needs (for children who have lower intellectual abilities but are literate, in general). Overall, 116 of 121 schools agreed to participate. Five schools declined to participate without giving a reason. All students in ninth-grade classes were invited to take part in the study (N=6842). The analyzed data represent 95.8% of the approached students and 85.2% of the entire population ninth-grade students in this school district. The Figure shows the number of eligible and actual participants in this study and reasons for noninclusion.
Informed consent for participation was obtained from the contacted adolescents. Their parents or guardians were notified about the study by letter about 4 weeks before the study's commencement. The adolescents' anonymity and voluntary status were ensured before they agreed to participate in the study. Data collectors, who had been trained in test administration by the researchers, administered the questionnaire to all subjects during a regular class period. A teacher was always present in the classroom because of legal reasons, but he or she did not intervene. In the case of the adolescents in special education classes, the survey personnel assisted subjects who had problems filling out the questionnaire and offered them additional time to complete it. Only in a few cases was this support necessary. The study was approved by the ethics committee of the faculty of medicine at the University of Heidelberg.
ASSESSMENT
A self-report booklet, which included the Youth Self-Report and 53 additional items, was administered to all participating adolescents. A pilot test of this comprehensive questionnaire was completed in 2 school classes. Demographic information included age, sex, and nationality. The additional items in the self-report booklet included school situation, family background, relationships with peers, media consumption, and substance intake during the past 6 months. Pertinent parts of the German version 14 of the Schedule for Affective Disorders and Schizophrenia for School-Age Children 15 were administered to assess the prevalence and frequency of self-harm and suicidal behavior. The frequency of DSH was assessed by the following response options: never, 1 to 3 times a year, and 4 times or more a year. The frequency of 1 to 3 times a year was defined as occasional DSH, and the frequency of 4 times or more a year was defined as repetitive DSH. Lifetime experiences with suicide ideation, plans, and attempts were queried. To assess a broad range of emotional and behavioral problems potentially associated with self-harm, the German version 16 of the Youth SelfReport 17 was administered, a self-report version of the Child Behavior Checklist.
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STATISTICAL ANALYSIS
The frequency of self-mutilation was assessed as a multinomial variable with the following 3 categories: no DSH, occa- sional DSH, and repetitive DSH. The relationship of the explanatory variables with self-mutilation was analyzed using the multinomial logistic regression analysis. The multinomial logistic regression analysis is a generalization of the logistic regression analysis for binary response variables to nominal response variables with more than 2 categories. It can be thought of as simultaneously estimating logistic regressions for each possible pair of categories. Only n − 1 equations have to be estimated for a response variable with n categories, as the coefficients for the other pairs can be calculated from these equations. In practice, one category is selected as the reference category and all others are compared with it. We used no DSH as the reference category.
A multivariate multinomial logistic regression, including all explanatory variables and the interactions of each variable with sex, contained too many colinearities to provide interpretable results. Therefore, we carried out a multinomial regression analysis for each explanatory variable, with self-mutilation as the response variable, the explanatory variable, sex, and the interaction of the explanatory variable with sex. Then, we calculated a multinomial regression, including all explanatory variables, but only with those interactions with sex that were significant in the bivariate regressions. Each interaction that was not significant in the context of the multivariate regression was also removed. The resultant model is the one we report. To find the most important explanatory variables, we carried out a stepwise backward regression procedure to minimize the Akaike information criterion. The Akaike information criterion is a measurement of goodness of fit. The model with the smallest Akaike information criterion can be considered the best-fitting model.
As in all large surveys with many variables, the accumulation of missing values was a problem. From the 42 variables used in the multivariate analysis, 10 were complete, 21 had less than 1% of values missing, and the remaining 11 had less than 5% of values missing. Complete data were available for 78.8% of the participants; 99.7% had missing values in up to 7 variables. The remaining 17 participants had missing values in 8 to 12 variables. The analysis of only complete cases with the multivariate regressions would have resulted in a substantially reduced and unrepresentative sample. To overcome this problem, we used multiple imputations. Missing values were replaced by imputed values using the multivariate imputation by chained equations algorithm. 19 This procedure was repeated 10 times to create 10 complete data sets. The multivariate regression analysis was carried out with each data set and the results were combined. 20 The bivariate regressions used the original data set, as missing values were not a problem (both self-mutilation and sex had no missing values). Statistical significance was set at PϽ.05; all tests were likelihood ratio tests. All of the analyses were conducted using the statistical computer software program Stata, version 9.2 (Stata Corp, College Station, Texas).
RESULTS
The sample consisted of 5759 ninth-grade students who completed assessment forms. The mean age of the participating adolescents was 14.9 years (SD, 0.73); 2752 (49.8%) were female. The occasional form of DSH within the previous year was reported by 630 (10.9%) students, whereas 229 (4.0%) students reported the repetitive form of DSH; 14.8% of the adolescents with occasional DSH and 27.1% with repetitive DSH were receiving psychological treatment. Table 1 presents the sample classified into 3 groups (no, occasional, and repetitive DSH) on the basis of the adolescents' reported history of DSH. For each group, the table reports sociodemographic variables, school performance, familial background, media consumption, substance intake, suicidal behavior, body-related issues, and emotional and behavioral problems.
Most participants were German (88.7%). The proportion of different nationalities was typical for the youth population in Germany. The distribution of school types among the participating adolescents was also typical for Germany. 13 Of all participants, 75.4% were living with both parents. With respect to suicidal behavior, suicidal thoughts were reported by 14.4% of the adolescents. A life-long history of 1 or more suicide attempts was reported by approximately 8% of the students. Considering each explanatory variable separately, we found each variable (except for body mass index [calculated as weight in kilograms divided by height in meters squared] and number of friends) to have a significant association with DSH. We found that an individual's sex had a significant interaction with school performance, smoking cigarettes, parental marital problems, social problems, and delinquent behavior. In the multivariate model only, school performance (likelihood ratio, 2 2 = 7.18; P = .03) and smoking cigarettes (likelihood ratio, 2 6 =15.33; P=.02) were still significant, whereas parental marital problems (likelihood ratio, 2 4 = 7.95; P = .09), social problems (likelihood ratio, 2 2 = 2.18; P = .34), and delinquent behavior (likelihood ratio, 2 2 = 1.41; P = .5) no longer had sex-specific effects. Thus, only the interactions of sex with school performance and with smoking cigarettes were included in the final model. Table 2 shows the adjusted odds ratios for the odds of occasional or repetitive forms of DSH vs no DSH for the final model. The occurrence (risk) of repetitive DSH was more than 2 times higher among German adolescents in comparison with adolescents from other countries. There was also evidence that adolescents with a low body mass index were at high risk to be engaged in repetitive DSH; the lower the body mass index, the higher the risk of repetitive DSH. Adolescent girls with low school performance were more likely to be engaged in occasional acts of DSH. For both sexes, there was an increase in risk of occasional DSH in adolescents with lower academic achievement.
The findings may indicate that social factors (eg, school type, academic achievement, and health problems of parents and siblings) are important concomitants in the onset of occasional DSH, whereas these factors did not display any role (heightened risk) in the case of repetitive DSH. There was no evidence that other kinds of living circumstance (eg, family composition, housing problems, or financial problems) were associated with either type of DSH. Adolescent girls who smoked demonstrated a comparably high rate of risk (approximately 2-3 times higher) for both types of DSH. There was no significant association between smoking and DSH in adolescent boys. Generally, more adolescent girls than adolescent boys were smoking in this age group. These findings may indicate that smoking ( The strongest risk for being engaged in DSH was the occurrence of suicidal behavior, especially suicidal ideation. There is evidence to suggest a qualitative difference between occasional and repetitive forms of DSH. Adolescents who reported that they sometimes had suicidal thoughts demonstrated a 3-fold higher risk of occasional DSH, whereas the risk of repetitive DSH was increased 7-fold. Adolescents who reported a frequent occurrence of suicidal ideation showed an 18-fold risk of being engaged in repetitive DSH, in contrast to an approximately 2-fold greater risk for occasional DSH. A history of suicide attempts increased the risk for the occurrence of DSH. A history of more than 1 suicide attempt increased the risk for repetitive DSH by 6-fold and occasional DSH by 3-fold.
With respect to body-related issues, adolescents who perceived themselves to be overweight demonstrated a 3-fold greater risk for repetitive DSH. A combination of this distorted body image and a low body mass index-the core symptoms of eating disordersincreased the risk for DSH, especially for repetitive DSH. Regarding family background factors, health problems in the family as well as problems with siblings were associated with a slightly increased risk of occasional DSH. Symptoms of anxiety and depression, as measured by the Youth Self-Report, were associated with an increased risk of both types of DSH. Delinquent behavior was also positively linked to both types of DSH, whereas aggressive behavior was related only to occasional DSH.
COMMENT
In this study, occasional forms of DSH within the previous year were reported by 14.9% of the school students. Four percent demonstrated repetitive forms of DSH. The prevalence rate of 18.9% for all forms of DSH was higher than in previous studies conducted among students in England (6.9%) 1 and Australia (6.2%). 2 This discrepancy might be explained by the different cultural background factors in Germany, or it might possibly be an indicator for the increased incidence of DSH. Congruent findings of the prevalence of repetitive DSH can be found. For example, 3.7% of the adolescent sample from England reported multiple acts of DSH, which is very similar to the prevalence rate in our study (4.0%). Contrary to the finding of a 3-to 7-fold higher prevalence rate in adolescent girls compared with adolescent boys in both previous studies, we found a doubled prevalence rate of DSH in adolescent girls.
The results of this study suggest that social factors like school-related (eg, school type and poor academic achievement) and family-related (eg, health problems of parents and/or siblings) variables especially demonstrated a strong association with occasional DSH. However, these factors did not show any association with repetitive forms of DSH. Psychological factors seem to be more strongly associated with repetitive DSH than with occasional DSH. Body image problems as well as the self-perception of having problems were significantly associated only with repetitive DSH, whereas suicidal behavior (ie, suicidal ide- ation and suicidal attempts) was associated with both forms of DSH (though much more strongly with repetitive DSH). In summary, our results indicate that different influencing factors may be present in the development of the 2 types of DSH. Against this background, the differentiation between occasional and repetitive DSH is reasonable, because there is clinical evidence that repetitive forms of DSH are those predominantly linked to psychiatric syndromes. 9 Our results also clearly demonstrate that a greater amount of internalizing problems like anxiety and depressive symptoms, as well as externalizing problems like delinquent behavior, is closely related to both subtypes of DSH. This co-occurrence of both categories of symptoms may indicate disturbances in personality development. Aggressive behavior also showed an influence on DSH, though a significant association was revealed only with occasional DSH. An unexpected finding was that no sex-specific association between the investigated variables and both subtypes of DSH could be found in this study, with the exception of smoking and low academic performance in adolescent girls. These latter findings may indicate that smoking has a different meaning for adolescent girls than adolescent boys and may also be a sign of having other problems. Previous studies have pointed to a relationship between smoking and suicidal phenomena as well as poor body image and suicidal phenomena among adolescent girls. 21, 22 Overall, the results of this study support the view that DSH can be linked to emotional and behavioral problems in adolescents. Previous findings of an association Abbreviations; CI, confidence interval; DSH, deliberate self-harm; OR, odds ratio; a For categorical variables, the OR is the change of the odds of DSH vs no DSH in relation to the reference category. For continuous variables (body mass index, school performance, and Youth Self-Report), OR is the change of the odds for each unit change of the variable. The ORs are estimates from multivariate multinomial regression analysis. In Stata, version 9.2 (Stata Corp, College Station, Texas), they are labeled as relative risk ratios.
b Because of the interaction of an individual's sex with school performance and smoking cigarettes, the sex effect depends on the values of both variables. The estimate reported in this table corresponds to the sex effect at medium school performance and never smoking cigarettes.
c Calculated as weight in kilograms divided by height in meters squared. d Eight years of school after 4 years of elementary school, terminating with the general qualification for university entrance.
e Six years of school after 4 years of elementary school, terminating with a secondary-school level-I certificate.
f Nine years of elementary school. g School for special educational needs (for children who have lower intellectual abilities but are literate, in general).
